56                                                   Science and Stewardship in the Antarctic
(1)        Understanding the dynamics and controlling processes of the major environments and ecosystems;
(2)        Determining the extent of contamination of antarctic environments associated with human activities in coastal areas and on the continent;
(3)        Tracking the exposure of the antarctic continent to globally distributed pollutants such as lead, mercury, and anthropogenic organic contaminants; and
(4)        Tracking the variation in atmospheric, glacial, and oceanic constituents that affect the global environment.
The first two objectives are directly related to stewardship of Antarctica; and over time, the first objective can provide a critical foundation for interpretation of the other monitoring data. Long-term monitoring data have perhaps been undervalued in the U.S. Antarctic Program (USAP), in part because such data have not often been acquired with the kind of scientific rigor that has characterized much of the rest of antarctic research.
The National Science Foundation's support of two long-term ecological research sites in Antarctica has significantly advanced progress toward the first objective. Given the uncertainties in current understanding of climatic change and the importance of Antarctica to global climate, maintenance of monitoring networks in Antarctica will continue to be important.
Monitoring data collected to meet the objective of understanding the different systems would encompass, for example, weather data, hydrologic data, and data on biological processes. Hydrologic data might include velocity measurements of estuarine or oceanic currents, streamflow, lake levels, and glaciologic advance or retreat. Biological data might include population counts, species distribution, and plant or animal tissue concentrations of pollutants. The choice of parameters would depend on the specific issues to be addressed by the monitoring program. For a detailed discussion, see Benn-inghoff and Bonner (1985).
A monitoring program intended to meet the second objective should be designed as an early warning system. It would detect failure in the procedures for controlling new pollutant inputs or containing the spread of pollutants introduced into the environment during the initial establishment of bases decades ago. In this case, the strategy should be to evaluate the potential pollutants, and determine which ones could be most accurately and easily monitored to indicate contamination extending beyond accepted or known bounds. This strategy is very different from a shotgun approach which attempts to measure all priority pollutants at every site. That type of approach can waste large sums of money amassing measurements below detection limits and of little scientific value.
A monitoring program for the third objective could be based on regular but infrequent analysis at key sites for a broader range of contaminants thatle of integrating both the technical and policy expertise needed to represent effectively U.S. interests, including science and environmental protection. Inlity as well as clarity for meeting requirements.alog Card No. 93-84800
